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(54) PRODUCTION DEVICE OF ULTRAPURE WATER 

(57>Ahstract; 

PROBLEM TO BE SOLVED; To produce an 
uftrapure water reduced in dissolved gas 
concentration such as dissolved oxygen 
concentration by arranging in order an ultraviolet 
oxidizing device, a non-regenerative ion 
exchange device and a membrane deaerating s , ^ 

device in the secondary pure water system in 
the ultrapure water production device provided 
with a primary pure water system and the 
secondary pure water system. 
SOLUTION; A primary pure water system 8 and 
a secondary pure water system 1 0 are arranged 
in the device producing the ultrapure water used 
for washing, etc, of a silicon wafer In this case, 
the secondary pure water system 10 is 
constituted by arranging in order a pure water 

storage tank 24. the ultraviolet oxidizing device 28, the one tower system non- 
regenerative ion exchange device 40 consisting of a mixed bed of a strongly acidic 
cation exchange resin and a strongly basic anion exchange resin, the membrane 
deaerating device 50 and an uitrafitter membrane device 30. In this way v the 
ultrapure water very low in dissolved oxygen concentration is obtained by allowing 
an ozone and hydrogen peroxide formed at the ultraviolet oxidizing device 28 to 
bring into contact with the son exchange resin at the non~ regenerative ion 
exchange device to decompose and remove the dissolved oxygen with the 
membrane deaerating device 50 even if the dissolved oxygen is increased. 
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* NOTICES * 

JPO and NCifM are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the origins! 
precisely 

2.**** shows the word which can not he translated. 
3 ..In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] Uitrapure water equipments characterized by in-stalling ultraviolet ray oxidation 
equipment, a non-reproducing mold ion exchange unit, and a film deaerator in a secondary pure- 
water system so that it may set water flow in this sequence in uitrapure water equipments 
equipped with the primary pure drainage system system and the secondary pure-water system. 
[Claim 2] Uitrapure water equipments according to claim 1 whose non-reproducing mold ion 
exchange unit is an ion exchange unit by the mixed bed of strongly acidic cation exchange resin 
and strongly basic anion exchange resin. 

[Claim 3j Uitrapure water equipments according to claim 1 whose norv reproducing moid ion 
exchange unit is a double layer type ion exchange unit, which prepared the entrance side and the 
mixed bed layer of strongly acidic cation exchange resin and strongly basic anion exchange resin 
for the single flooring layer of strongly basic anion exchange resin in the outlet side. 
[Claim 4] resin according [ a non -reproducing mold ion exchange unit ] to the single flooring of 
strongly basic anion exchange resin — resin according a column to the mixed bed of a preceding 
paragraph side, strongly acidic cation exchange resin, and strongly basic anion exchange resin — 
the uitrapure water equipments according to claim 1 which are ion exchange units which 
established the column in the latter-part. side. 

[Claim 5j Uitrapure water equipments characterized by installing ultraviolet ray oxidation 
equipment, the 1 st non-reproducing mold ion exchange unit a film deaerator, and the 2nd non- 
reproducing mold ion exchange unit In a secondary pure-water system so that it may let water 
flow in this sequence in uitrapure water equipments equipped with the primary pure drainage 
system system and the secondary pure-water system, 

[Claim 6] Uitrapure water equipments according to claim 5 whose 1st non-reproducing mold ion 
exchange unit is an ion exchange unit by the mixed bed of strongly acidic cation exchange resin 
and strongly basic anion exchange resin. 

[Claim 7] Uitrapure water equipments according to claim 5 whose 1st non-reproducing moid ion 
exchange unit is an Ion exchange unit by the single flooring of strongly basic anion exchange 
resin. 

[Claim 8] Uitrapure water equipments according to claim 5 whose 1st non-reproducing mold son 
exchange unit is a double layer type ion exchange unit which prepared the entrance side and the 
mixed bed layer of strongly acidic cation exchange resin and strongly basic anion exchange resin 
for the single flooring layer of strongly basic anion exchange resin in the outlet side. 
[Claim 9] resin according [ the 1st non-reproducing mold ion exchange unit ] to the single 

flooring of strongly basic anion exchange resin resin according a column to the mixed bed of a 

preceding paragraph side, strongly acidic cation exchange resin, and strongly basic anion 

exchange resin the uitrapure water equipments according to claim 5 which are Ion exchange 

units which established the column in the latter-part side. 

[Claim 10] Uitrapure water equipments according to claim 5 to 9 whose 2nd non-reproducing 
mold ion exchange unit is an ion exchange unit by the mixed bed of strongly acidic cation 
exchange resin and strongly basic anion exchange resin. 
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* NOTICES * 

JPO and NGiP! are not; responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.##*# shows the word which can not bo translated. 
3Jn the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] When this invention is further explained in full detail about 
the manufacturing installation of the ultrapure water (pure wafer is included) used 
tor washing of the silicon wafer in semiconductor industry etc.. If relates to the 
ultrapure water equipments which can reduce the dissolved gas concentration in 
the ultrapure water obtained fay the secondary pure-water system 
[0002] 

[Description of the Prior Art] Generally the manufacturing installation of the 
ultrapure water used for washing of a silicon wafer etc.. is equipped with the 
primary pure drainage system system by which the treated water of a 
preprocessor system is introduced, and the secondary pure-water system 
(subsystem) by which the treated water of a primary pure drainage system system 
?s introduced. As such ultrapure water equipments, what is shown, for example in 
drawing 3 is mentioned. In drawing 8 , in 2, a filtered water tub and 8 show a 
primary pure drainage system system, and, as for a raw water tank and 4, 10 shows 
a secondary pure-water system, as for a preprocessor system and 8, Sequential 
installation of a deminerafizer 1.2, the desalted water tub 14, reverse osmotic 
membrane equipment 18, the reverse osmotic membrane permeated water tub 18, 
vacuum deairing equipment 20, and the playback mold mixed-bed-deionization 
equipment 22 is carried out at the primary pure drainage system system 8. 
Sequential installation of the pure-water tank 24 ultraviolet ray oxidation 
equipment 28. a cartridge polisher 28, and the ultrafiltration membrane equipment 
30 is carried out at the secondary pure-water system 10. 

[0003] Processing is performed by the following procedures with the equipment of 
*?MS 3 ... First, after some of suspended solids contained in raw water such as 
industrial water, and organic substance are removed by the pretreatment system 4, 
the treated water is supplied to the primary pure drainage system system 8 
through the filtered water tub 8, and sequential water flow is carried out at a 
demrneraiizer 1 2, reverse osmotic membrane equipment 1 8, vacuum deairing 
equipment 20, and playback mold mixed- bed-deionization equipment 22, 2 floors, 
demineralizers 12 are ion exchange units, such as a type ion exchange unit, 3 
column, and remove xmderwater impurity ion, for example. Reverse osmotic 
membrane equipment 18 removes underwater inorganic ion, the organic substance. 



http://www4^ 2006/1 1 /J 4 



JP.1O-0579S&A [DETAILED DESCRIPTION] 



2/10 s<~~i> 



a particle, etc. Vacuum deairlng equipment 20 removes dissolved gas, such as 
underwater dissolved oxygen. Playback moid mixed~bed~deionizat!on equipment 22 
removes the ion which remains, and manufactures the pure water of a high grade. 
[0004] The treated water (primary pure water) of the primary pure drainage system 
system 8 is supplied to the pure-water tank 24 of the secondary pure-water 
system 10. It is the purpose which prevents these oxygen gas and carbon dioxide 
gas remeiting the primary pure water stored in the pure-water tank 24 from the 
open air since oxygen gas is removed by vacuum deairlng equipment 20 while 
carbon dioxide gas is removed by playback moid mixed~hed-deionizatlon equipment 
22. and the nitrogen gas which is inert gas Is enclosed with the pure-water tank 
24. In addition, the resistivity of the primary pure water stored in the pure-water 
tank 24 is usually 1 or more M omega-cm. The sequential water flow of the pure 
water which came out of the pure-water tank 24 is carried out at ultraviolet ray 
oxidation equipment 26, a cartridge polisher 28, and ultrafiltration membrane 
equipment 30. Ultraviolet ray oxidation equipment 26 sterilizes bacteria while it 
irradiates ultraviolet rays from the pure-water tank 24 at pure water and 
understands the organic substance in pure water an oxidized part. A cartridge 
polisher 28 is a non-reproducing mold mixed bed type ion exchange unit, and 
removes further the primary pure underwater ion which does not almost, have the 
ion load supplied. Ultrafiltration membrane equipment 30 removes an underwater 
residual particle etc., and manufactures ultrapure water. The obtained ultrapure 
water is supplied to a service space 32. 

LOOOSj Moreover, ultrapure water always circulates through the inside of the closed 
loop which becomes the pure-water tank 24 from return and the pure-water tank 
24 ™> ultraviolet-ray-oxidation-equipment 28 ~> cartridge polisher 28 ~> 
ultrafiltration membrane equipment 30 ~> ultrapure water circulation piping 34 -> 
pure -water tank 24 through the secondary pure-water circulation piping 34 in any 
[ at which it is used in the service space 32 / when not using it at the time ] case. 
Thus, always circulating ultrapure water If operation is suspended at the time of 
un-using [ of the ultrapure water in a service space 32 j it, water will pile up Into 
each unit which constitutes a system, or piping at the time of shutdown. Growth of 
bacteria breaks out or It is because there is a possibility that a particle may be 
breathed out from each unit with the shock at the time of that there is a possibility 
of an ion component and the organic substance being elated with a minute amount., 
and degrading the water quality of ultrapure water, a halt, and a reboot, or the 
eiutlon of an impurity may occur. 
[0008] 

LProbiem(s) to foe Solved by the Invention] Although the ultrapure water of a high 
grade is extremely manufactured by equipment which was mentioned above, in ° 
connection with the high integration of a semiconductor device In recent, years, 
making ultrapure water into still higher water quality is called for. Especially 
dissolved oxygen generates the natural oxidation film on a silicon wafer, and in 
order to cause the problem of increase of contact resistance, and the problem of 
causing trouble to the thickness control of a thin oxide film etc. depending on the 
case, all possible reduction is called for. 

L000? j Table 1 shows the measured value of the dissolved oxygen concentration in 
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each point, of the conventional equipment shown in drawing 8 . Table 1 shows the 
following things. 
[Table 1] 

L. ]ZZZZ§W^'> r 'i- [ ""WWWWWm i 

| mm mr&'Moma 1 sT ' oTiiij i 

! a I « gppb ! 

j ft- 9 ff.dy v- T^ mP i i 0 PBfc I 

Although the dissolved oxygen of saturated concentration is mostly detected by 
the outlet underwater of a demineralizer 1 2. it is removed by vacuum dealnng 
equipment 20 to 24pph. It is set to 22ppb by minding the pure-water tank 24 after 
that. Reduction of the dissolved oxygen in the pure-water tank 24 is considered to 
be because for the nitrogen gas which is enclosed with water within the pure - 
water tank 24 in addition to the low water of dissolved oxygen concentration being 
supplied from the ultrapure water circulation piping 34 to contact. 
[0008] The primary pure water picked out from the pure-water tank 24 is 
processed with ultraviolet ray oxidation equipment 28. ultraviolet ray oxidation 
equipment 28 — the ultraviolet rays of the wavelength near 254nm — the organic 
substance higher than it — resolution — it is ultraviolet ray oxidation equipment 
equipped with the low -pressure mercury lamp which the ultraviolet rays near 
L powerful ] ! 85nro can also foe strong, and can irradiate them, and it is installed In 
order to disassemble the underwater organic substance into carbonic acid or an 
organic acid. The phenomenon in which dissolved oxygen concentration decreases 
sharply from 22ppb to Sppb before and behind ultraviolet ray oxidation equipment 
26 is accepted as shown in Table 1 . This phenomenon is considered because it is 
consumed as a source of oxygen for oxidisation of the processed underwater 
dissolved oxygen of ultraviolet ray oxidation equipment 28 of the organic substance 
or is consumed by generation of the radical by the interaction of ultraviolet rays 
and water, ozone, a hydrogen peroxide, etc. 

[0009] However, at the outlet of a cartridge polisher 28, the dissolved oxygen 
which was decreasing to 6ppb has increased to lOppb. Since ozone and the 
hydrogen peroxide which were generated with ultraviolet ray oxidation equipment 
28 decomposed into oxygen gas by contact on the ion exchange resin of a 
cartridge polisher 28, the increment in this dissolved oxygen is presumed. 
LOOlOj As mentioned above, with conventional equipment, although dissolved 
oxygen concentration underwater with the ultraviolet ray oxidation equipment 28 of 
the secondary pure-water system 10 decreases greatly, dissolved oxygen will 
increase again by contact on the Ion exchange resin In the latter cartridge polisher 
28. i hat dissolved oxygen increases again the ultraviolet- rays energy in ultraviolet 
ray oxidation equipment 28 with a cartridge polisher 28 since not only generation 
of a radical like a hydroxy radical which is extremely rich in reactivity but a 
reaction like ozone or a hydrogen peroxide is consumed by generation of the late 
long oxidizer of a life is a phenomenon which is not avoided. 

[0011] On the other hand, reduction of total dissolved gas concentration not. only 
including oxygen gas but nitrogen gas is beginning to be called for as demand water 
quality to ultrapure water In recent years. Although the nitrogen this [ whose ] is 
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inert gas has so far been considered that there is no effect on a semiconductor 
device production process, it is because the cavitation by dissolved gas has posed 
a problem with installation of an ultrasonic cleaner in recent years. If the cavitation 
by dissolved gas arises at the time of ultrasonic irradiation, ultrasonic energy will 
be consumed vainly. However, although all the dissolved gas that includes not only 
oxygen gas but nitrogen gas and carbon dioxide gas with vacuum deairing 
equipment 20 was reduced with the conventional equipment shown in drawing 8 , 
since the nitrogen gas enclosed in order to intercept the open air In the pure- 
water tank 24 dissolved underwater, it was difficult [ it j to reduce total dissolved 
gas c on c e n trat i o n . 

LO0 12.1 As stated above, since there was generation of the ozone in ultraviolet ray 
oxidation equipment or a hydrogen peroxide in the conventional ultrapure water 
equipments, it was difficult a limitation to be not only in reduction of dissolved 
oxygen, but to reduce total dissolved gas concentration by the dissolution of the 
nitrogen gas which is filler gas in a pure-water tank. This invention was made in 
view of such a situation, and its dissolved oxygen concentration is very low, and it 
also alms the total dissolved gas concentration containing dissolved oxygen and 
dissolved nitrogen at offering the ultrapure water equipments which can obtain the 
ultrapure water reduced greatly. 
[0013] 

[Means for Solving the Problem] This invention offers the I st invention of the 
following, and the 2nd invention in order to attain said purpose. 
Ultrapure water equipments characterized by installing ultraviolet ray oxidation 
equipment, a non-reproducing mold ion exchange unit, and a film deaerator in a 
secondary pure-water system so that it may let water flow in this sequence in 
ultrapure water equipments equipped with the [1st invention] primary pure drainage 
system system and the secondary pure-water system. 

Ultrapure water equipments characterized by installing ultraviolet ray oxidation 
equipment, the 1 st. non-reproducing mold ion exchange unit, a film deaerator. and 
the 2nd non-reproducing mold ion exchange unit in a secondary pure-water 
system so that it may let water flow in this sequence in ultrapure water 
equipments equipped with the [2nd invention] primary pure drainage system 
system and the secondary pure-water system. 

[0014] In the ultrapure water equipments of the 1st. invention and the 2nd 
invention In a secondary pure-water system, by having installed the film deaerator 
in the latter part, of the non-reproducing mold ion exchange unit of the latter part 
of ultraviolet ray oxidation equipment Even if ozone and the hydrogen peroxide 
which were generated with ultraviolet ray oxidation equipment contact ion 
exchange resin, and decompose with a latter non-reproducing mold ion exchange 
unit and dissolved oxygen increases by this, a latter film deaerator can remove this 
dissolved oxygen, and dissolved oxygen concentration can obtain very low 
ultrapure water. Moreover, even when dissolved gas other than dissolved oxygen, 
such as dissolved nitrogen, is contained in the inlet-port water of a film deaerator. 
a film deaerator can remove dissolved gas other than this dissolved oxygen, and 
the ultrapure water which total dissolved gas concentration reduced greatly can be 
obtained. Furthermore, In the ultrapure water equipments of the 2nd invention. 
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since the 2nd non-reproducing mold son exchange unit was further formed in the 
latter part of a film deaerator, this 2nd non-reproducing mold Ion exchange unit 
can remove nearly completely underwater impurities Including the impurity e luted 
from the film deaerator. 

[0015.] In this invention, the water from which some of suspended solids and 
organic substance were removed by the pretreatment system is introduced, and a 
primary pure drainage system system means the system which removes most, 
such as ion in the water, nonionic matter, and dissolved gas, and obtains primary 
pure water. Moreover; primary pure water is introduced and a secondary pure- 
water system removes the impurity of the minute amount which remains in primary 
pure underwater one.. In the secondary pure-water system, continuation circulation 
operation is performed, and while sending some obtained ultrapure water to the 
point of use, it circulates through the remainder to the pure-water tank. 
1.001 6 j In this invention, in a secondary pure-water system, it applies to a latter- 
part side from a preceding paragraph side, and ultraviolet ray oxidation equipment, 
a non-reproducing mold ion exchange unit, and a film deaerator are Installed, or 
ithe 1 st Invention) ultraviolet ray oxidation equipment, the 1 st non-reproducing 
mold ion exchange unit, a film deaerator, and the 2nd non-reproducing mold ion 
exchange unit are installed (the 2nd invention). In addition, when calling It the 1 st 
non-reproducing mold ion exchange unit in the following explanation, this 
vocabulary may mean both the non-reproducing mold ion exchange unit between 
the ultraviolet ray oxidation equipment and the film deaerators in the 1st invention, 
and the 1 st non -reproducing mold ion exchange unit In the 2nd invention, 
i 001 ?] Processed water is equipped with the ultraviolet ray lamp which can 
irradiate the ultraviolet rays of the wavelength near at least 254nm as ultraviolet 
ray oxidation equipment, and what can disassemble the processed underwater 
organic substance is used.. Generally as an ultraviolet ray lamp, a low-pressure 
mercury lamp is used. Moreover, although the thing of the configuration of 
arbitration, such as a circulation mold and a dipping former, can be used as 
ultraviolet ray oxidation equipment, it is appropriate to use circulation mold 
ultraviolet ray oxidation equipment in respect of processing effectiveness etc. 
100*18] ultraviolet ray oxidation equipment ■-- the ultraviolet rays of the wavelength 
near 254nm in addition, the organic substance higher than it — resolution — 
there is equipment which can also irradiate the ultraviolet rays of the wavelength 
near [ powerful ] 185nm. Furthermore, there is powerful ultraviolet ray oxidation 
equipment which can be Irradiated also in it about the ultraviolet rays of ultraviolet 
ray oxidation equipment with few exposures of the ultraviolet rays of the 
wavelength near 185nm. and the wavelength near 185nm. Since the former 
equipment has low organic substance decomposition capacity, in distinction from 
the latter equipment, it may be called a ultraviolet water sterilizer. It is desirable to 
use the ultraviolet ray oxidation equipment of the latter which the ultraviolet rays 
of the wavelength near i 85mm can also be strong, and can irradiate them at this 
invention in addition to the ultraviolet rays of the wavelength near 254nm at the 
point which disassembles the organic substance good. 

[0019] As 1st non-reproducing mold ion exchange unit (the non-reproducing mold 
ion exchange unit between the ultraviolet ray oxidation equipment and the film 
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cteaerators in the 1st invention is included), although not necessarily limited the 
thing of the following ** • *♦ can use, for example. ** - 1 column, ** is a type and 
** is the ion exchange unit of a type 2 columns. 

** The ion exchange unit by the mixed bed of strongly acidic cation exchange resin 
and strongly basic anion exchange resin. 

** Th « «°n exchange unit by the single flooring of strongly basic anion exchange 
resin. 

** The double layer type ion exchange unit which prepared the entrance side and 
the mixed bed layer of strongly acidic cation exchange resin and strongly basic 
anion exchange resin for the single flooring layer of strongly basic anion exchange 
resin In the outlet side. 

** the resin by the single flooring of strongly basic anion exchange resin — resin 
according a column to the mixed bed of a preceding paragraph side, strongly acidic 

catson exchange resin, and strongly basic anion exchange resin ~ the ion 

exchange unit which established the column in the latter- pari: side. 
[0G20J Since there is no change of pH of water also in which location in a mixed 
bed layer when the ion exchange unit of ** is used as 1 st non-reproducing mold 
son exchange unit, the advantage that the efficient Ion exchange is made is 
acquired. Moreover, when an oxidizing substance like ozone or a hydrogen peroxide 
contacts strongly acidic cation exchange resin, an effluent may be generated from 
strongly acidic cation exchange resin, it may pollute the front face of strongly 
acidic cation exchange resin or strongly basic anion exchange resin, and an ion- 
exchange rate may fall. On the other hand, disassembly of ozone or a hydrogen 
peroxide is fully performed only by making strongly basic anion exchange resin 
contact. Therefore, especially the thing for which the thing of an ion-exchange- 
resin layer whose all of an entrance side or ion -exchange-resin layers are the 
single floorings of strongly basic anion exchange resin at least Is used like the ion 
exchange unit of ~ ** as I st non-reproducing mold ion exchange unit Is 
desirable. It becomes possible to decompose with strongly basic anion exchange 
resin by this, without contacting ozone and a hydrogen peroxide to strongly acidic 
cation exchange resin, and the advantage that ozone and a hydrogen peroxide can 
be disassembled is acquired, without generating an effluent from strongly acidic 
cation exchange resin. However, when the ion exchange unit of by the single 
flooring of strongly basic anion exchange resin is used as 1 st non-reproducing 
mold ion exchange unit, it is appropriate to form the 2nd non-reproducing mold ion 
exchange unit containing strongly acidic cation exchange resin in the latter part of 
a film deaerator In respect of removal of an impurity. 

[0021] A film deaerator is equipment from which the gas contained in processed 
underwater one is made to shift to ** of another side through gas permeation 
membrane, and is removed by decompressing ** of another side while while was 
divided with gas permeation membrane and It pours processed water to ** by it. 
As gas permeation membrane, what formed [ shape / of a hollow fiber ] suitably 
hydrophobic poly membranes, such as a tetrafluoroethylene system and a silicone 
rubber system, in the configuration is usually used. In this invention, what can 
reduce I or less ppb and total dissolved gas concentration for underwater 
dissolved oxygen concentration to 3000 or less ppb is desirable as a film deaerator. 
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In addition, when degassing apparatus, such as a vacuum degasifier and heat 
dealing equipment; were used, an impurity may have mixed underwater from these 
equipments or an impurity may have been underwater eiuted from packing of 
equipment in this invention, the film deaerator was used as degassing apparatus 
because equipment was enlarged. On the other hand, such a problem will not be 
produced if a film deaerator is used. 

10022] As 2nd non-reproducing mold Ion exchange unit, although not necessarily 
limited., it is appropriate to use the ion exchange unit by the mixed bed of the 
strongly acidic cation exchange resin of ** and strongly basic anion exchange resin 
which were mentioned above, and since there is no change of pH of water also in 
which location in a mixed bed layer by this, the advantage that the efficient ion 
exchange is made can be acquired. 

L0023] Moreover, it is desirable that the water flow SV of the 1 st non- reproducing 
mold ion exchange unit (space velocity) (SV!) and the water flow SV of the 2nd 
non-reproducing moid ion exchange unit (SV2) have the relation of SV I <SV2 in the 
2nd invention. This is from the reason processing with a film deaerator is desirable, 
after fully disassembling ozone, a hydrogen peroxide, etc.. which generated the 
treated water of ultraviolet ray oxidation equipment for contact time by ultraviolet- 
rays oxidation by making it pass as a size comparatively to the 1st non- 
reproducing mold ion exchange unit. 
[0024] 

[Embodiment of the Invention] The flow Fig., showing the example of 1 operation 
gestalt of the uHrapure water equipments which drawing 1 - drawing 3 require for 
the 1st invention, respectively, drawing 4 - drawing 7 are the flow Figs, showing 
the example of I operation gestalt of the uitrapure water equipments concerning 
the 2nd Invention, respectively. In drawing 1 - drawing 7 , the same reference mark 
is given to the same component as the equipment of drawing 8 . and the 
explanation is omitted. Moreover, in drawing..! - drawing 7 , a preprocessor system 
omits illustration and the primary pure drainage system system 8 has simplified 
illustration. 

L002b] the equipment of drawing J is based on the secondary pure-water system 
10 in the mixed bed of ultraviolet ray oxidation equipment 28 (shown all over [ UV 1 
drawing.), and strongly acidic cation exchange resin and strongly basic anion 
exchange resin — it installs so that it may Jet the non-reproducing moid ion 
exchange unit 40 (shown all over [ CP ] drawing) and the film deaerator 50 (shown 
all over [ MD j drawing) of a type flow in this sequence 1 column. 
L0028J The equipment of drawing; 2 is replaced with the non-reproducing mold ion 
exchange unit 40 in the equipment of drawing 1 , and the non- reproducing mold Ion 
exchange unit 42 which prepared the entrance side and the mixed bed layer 
(shown all over [ MB ] drawing.}, strongly acidic cation exchange resin and strongly 
basic anion exchange resin, in the outlet side for the single flooring layer (shown all 
over L AER j drawing) of strongly basic anion exchange resin and which Is a type "I 
column is Installed. 

[0027] resin in the equipment of drawing 1 , replace the equipment, of drawing 3 
with the non - reproducing mold ion exchange unit 40. and according to the single 
flooring of strongly basic anion exchange resin — resin according a column 44 
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(shown all over [ AER ] drawing) to the mixed bed of a preceding paragraph side, 
strongly acidic cation exchange resin, and strongly basic anion exchange resin -- --- 
the column 46 (shown ail over [ MB ] drawing) was established in the latter -part, 
side the non-reproducing mold ion exchange unit 48 of a type is installed 2 
columns. 

[0028J The equipment of drawing 4 to the secondary pure-water system 10 
Ultraviolet ray oxidation equipment 26 (shown all over [ UV ] drawing), it calls at 
the mixed bed of strongly acidic cation exchange resin and strongly basic anion 
exchange resin — 1 column with the 1 st non-reproducing moid ion exchange unit 
40 (shown all over [ CP ] drawing) of a type it calls at the mixed bed of the film 
deaerator 50 (shown all over [ MD ] drawing), and strongly acidic cation exchange 
resin and strongly basic anion exchange resin — it installs so that it may let the 
2nd non-reproducing mold ion exchange unit 60 (shown all over [ CP ] drawing) of 
a type flow in this sequence 1 column, 

[0020] in the equipment of drawing 4 , the equipment of drawing 5 is replaced with 
the I st non-reproducing moid ion exchange unit 40, and is based on the single 
flooring of strongly basic anion exchange resin — the ion exchange unit 70 (shown 
all over [ AP j drawing) of a type is installed 1 column. 

[0030.1 The equipment of drawing 6 is replaced with the 1st non-reproducing mold 
ion exchange unit 40 in the equipment of drawing 4 , and the non -reproducing mold 
ion exchange unit 42 which prepared the entrance side and the mixed bed layer 
(shown ail over [ MB ] drawing), strongly acidic cation exchange resin and strongly 
basic anion exchange resin, in the outlet side for the single flooring layer (shown all 
over [ AER j drawing) of strongly basic anion exchange resin and which is a type 1 
column is Installed. 

[0031] resin in the equipment of drawing 4 , replace the equipment of drawing 7 
with the 1st non-reproducing moid ion exchange unit. 40, and according to the 
single flooring of strongly basic anion exchange resin — resin according a column 
44 (shown ail over L AER j drawing) to the mixed bed of a preceding paragraph 
side, strongly acidic cation exchange resin, and strongly basic anion exchange resin 

the non-reproducing moid ion exchange unit 48 which established the column 
48 (shown all over [ MB 1 drawing) in the latter-part side is Installed, 
[0032] In addition, in the equipment of drawing J - drawing 7 . other equipments 
may be installed [ between ultraviolet ray oxidation equipment and the non™ 
reproducing moid ion exchange unit of the latter part 1 If needed between this film 
deaerator and the non-reproducing mold ion exchange unit of the latter part 
between this non-reproducing moid ion exchange unit and the film deaerator of the 
latter part, 
[0033] 

[Example] The underwater dissolved oxygen concentration in each point of the 
ultrapure water equipments shown in drawing I - drawing 7 , dissolved nitrogen 
concentration, and resistivity were measured. In this case, processing conditions 
were carried out as follows using the following as each equipment, moreover — 

measurement of dissolved oxygen concentration DO[ by Tea Electronics, 

Ltd. J-30A using measurement, of resistivity — the ORGANO CORP. make - 

- MH~4 were used. A result is shown in Tables 2-8. In addition, in the ultrapure 
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water equipments shown in drawing 1 -7, the dissolved oxygen concentration of 
the outlet water of the demineraOzer 12 of the primary pure drainage system 
system 8 and vacuum deairing equipment. 20 (refer to drawing 8 ) was 8,0 ppm and 
24ppb, respectively. 

[0034] Equipment and ultraviolet --ray~oxidation~equipment 26:TDFL~4 (product 
made from 1000 Shirota **** Co.) 

~ Ion exchange equipment 40 : Amherlite EG~4 (loam and product made from 
HASU) 

-■ Ion exchange equipment 42 : Amber! ite IRA-4G28L+ Amherlite EG-4 and an ion 
exchange equipment 48: Amber! ite IRA-402BL, AmbeHite EG -4 and ion -exchange-- 
equipment 70:Amberlite IRA -402BL and film deaerator 50:MJ-520p (Dainippon Ink 
& Chemicals, Inc. make) 

~ Ion exchange equipment 80 : Amherlite EG-4[0035] amount of UV irradiation, in g 
processing condition and ultraviolet ray oxidation equipment 26 — water flow 
$V:12Qhr~iLQ038 in degree of vacuum:25Torr and the ion exchange unit 60 in 
water flow SV;50hr~1 and the film deaerator 50 in 0.3 Kw~hr/m3 and ion exchange 
units 40, 42, 48, and 70 — ] 
[Table 2] 
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L0037] According to the 1 st invention and the 2nd Invention, Table 2-8 shows 
that each of dissolved oxygen concentration and dissolved nitrogen concentration 
can obtain very low ultrapure water. Moreover, according to the 2nd invention, it. 
turns out that the ultrapure water from which the impurity was removed nearly 
completely can be obtained. 
[0038] 

[Effect of the Invention] As explained above, according to the ultrapure water 
equipments of the 1st invention and the 2nd invention, dissolved oxygen 
concentration is very low, and can obtain the ultrapure water which also reduced 
greatly the total dissolved gas concentration containing dissolved oxygen and 
dissolved nitrogen. Moreover, according to the ultrapure water equipments of the 
2nd invention, an impurity can obtain the ultrapure water reduced more. 
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